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Background of the Invention and Related Art Statement 

The present invention relates to a buffer used as an impact 
stop member for adjusting a closing position of an opening-closing 
member such as a hood, trunk cover, or door of an automobile . 

As an example of a conventional buffer, an engaging step 
portion of a damper main member engages an elastic engaging piece 
of a grommet to maintain a projecting length of the damper main 
member from the grommet. In a state wherein the projecting 
length of the damper . main member is substantially maximized, the 
engaging step portion of the damper main member engages the 
elastic engaging piece of the grommet. Then, the damper main 
member is pushed into the grommet when an opening-closing member 
is closed, so that the projecting length from the grommet can be 
adjusted without- rotating the damper main member. 

When a collar is rotated to fix the projecting length of the 
damper main member, the engaging piece (engaging projecting 
portion) of the damper main memtier engages the elastic engaging 
piece of the grommet to raise the damper main member. It is not 
possible to increase the projecting length of the damper main 
member from the grommet (refer to Japanese Patent Publication 
(Kokai) No. 2002-21900) . 

In the conventional buffer, when the opening-closing member 
is closed, the damper main member is pushed into the grommet, so 
that the projecting length from the grommet can be adjusted 
without rotating the damper main member. However, a locking 
mechanism in which the opening-closing member is locked at a 
closed position has an over stroke. Accordingly, when the 



projecting length of the damper main member relative to the 
grommet is adjusted only by the closing operation of the opening- 
closing member, a space corresponding to the over stroke is 
created between the damper main member and the opening-closing 
member, so that the damper main member may not abut against the 
opening-closing member in the closed position* 

Also, when the collar is rotated to fix the projecting 
length of the damper main member, the engaging step portion of 
the damper main member engages the elastic engaging piece of the 
grommet to raise the damper main member. Therefore, in a case 
that the damper main member is formed of a flexible resin, the 
engaging step portion of the damper main member may disengage 
from the elastic engaging piece of the grommet to raise the 
damper main member above a predetermined position. Accordingly, 
when the collar is rotated to fix the projecting length of the 
damper main member, it may be difficult to stop the damper main 
member at an appropriate position to properly fix the projecting 
length. 

In view of the above-mentioned problems, the present 
invention has been made, and. an object of the invention is to 
provide a buffer in which it is possible to remove the gap 
between the damper main member and the opening-closing member in 
the closed position by moving the damper main member just by an 
amount corresponding to the over stroke. 

Further objects and advantages of the invention will be 
apparent from the following description of the invention. 

Summary of Invention 

In order to achieve the objects described above, according 
to an embodiment of the present invention, a buffer includes a 



grommet having a tube portion, an attaching portion for attaching 
the buffer to a member to be attached and an elastic engaging 
piece projecting inside the tube portion; an engaging member 
having an engaging step portion provided on an outer surface 
thereof for engaging the elastic engaging piece to prevent the 
engaging member from coming out in a counter-insertion direction 
when the- engaging member is inserted into the tube portion in an 
insertion direction; a damper main member having an abutting 
portion provided at a middle in a longitudinal direction for 
abutting against the engaging member when the damper main member 
is inserted into the engaging member in the insertion direction; 
and projecting length adjustable fixing means for moving the 
damper main member in the counter-insertion direction relative to 
the engaging member for a predetermined distance and ! for fixing a 
projecting length of the damper main member projecting from the 
grommet . 

According to the present invention, the damper main member 
may include a screw portion provided on a portion thereof not 
inserted into the engaging member when the damper main member is 
inserted into the engaging member in the insertion direction. 
Also, a collar including a screw portion engaging the screw 
portion of the damper main member is provided. The collar is 
rotated relative to the damper main member even after the collar 
abuts against the grommet, so that the projecting length of the 
damper main member projecting from the grommet is adjusted and 
fixed. 

Preferably, a long groove may be provided in one of the 
engaging member and the damper main member along the insertion 
direction, and an elastic engaging claw may be provided on the 
other of the engaging member and the damper main member for 



engaging the long groove. Further, a stopper may be provided in 
the damper main member for controlling a movement of the damper 
main member in the counter-insertion direction. 



Brief Description of the Drawings 

Fig. 1 is a partial sectional front view showing a buffer 
according to an embodiment of the present invention; 

Fig. 2 is a perspective view of the buffer shown in Fig. 1; 

Fig. 3 is a plan view of a grommet shown in Fig. 1; 

Fig. 4 is a plan view of an engaging member shown in Fig.l; 

Fig. 5 is a bottom view of a damper main member shown in 
Fig.l; 

Fig. 6 is a plan view of a collar shown in Fig. 1; 

Fig. 7 is a drawing for explaining a state wherein the 
buffer is attached to a panel; 

Fig. 8 is a drawing for explaining the state wherein the 
buffer is attached to the panel; 

Fig. 9 is a drawing showing a process of adjusting a 
projecting length of the damper main member of the buffer 
according to the embodiment of the invention; and 

Fig. 10 is a drawing showing the process of adjusting the 
projecting length of the damper main member of the buffer 
according to the embodiment of the invention. 



Detailed Description of Preferred Embodiments 

Hereinafter, preferred embodiments of the invention will be 
explained with reference to the accompanying drawings. Fig. 1 is 
a partial sectional front view showing a buffer according to an 
embodiment of the present invention; Fig. 2 is a perspective view 
of the buffer shown in Fig. 1; Fig. 3 is a plan view of a grommet 
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shown in Fig. 1; Fig. 4 is a plan view of an engaging member 
shown in Fig. 1; Fig. 5 is a bottom plan view of a damper main 
member shown in Fig.l; Fig. 6 is a plan view of a collar shown in 
Fig. 1; and Figs. 7-10 are drawings for explaining a process of 
5 attaching the buffer to a panel and a process of adjusting a 
projecting length of the damper main member. 

In Figs. 1, 7 and 10, the grommet is shown in sectional 
views taken along line 1-1 in Fig. 3. In Figs. 8 and 9, the 
grommet is shown in sectional views taken along line 8-8 in Fig. 

10 3 - *n Figs. 1, 1 and 10, the engaging member is shown" in 
sectional views taken along line 1-1 in Fig. 4. In Figs. 8 and 
9, the engaging member is shown in sectional views taken along 
line 8-8 in Fig. 4. Also, in Fig. 1, the collar is shown in a 
sectional view taken along line 1-1 in Fig. 6. 

15 A grommet 11 is formed of a synthetic resin, and includes a 

tube portion 12 having a rectangular shape; a flange 13 extending 
outwardly and provided around an upper end (one end) of the tube 
portion 12; elastic supporting pieces 14 provided respectively at 
opposing positions on the tube portion 12 for supporting a panel 

20 P (attaching member) along with the flange 13; and elastic 
engaging pieces 15A and 15B provided respectively at opposing 
positions on the tube portion 12 and extending inwardly toward an 
lower end (the other end) from the flange 13. 

A rectangular opening is provided in the tube portion 12 so 

25 that an engaging member 21 (described later) can be inserted in a 
right direction, and guiding grooves 12d are provided in an axial 
direction at both edges of the inner surface where the elastic 
supporting pieces 14 are provided. Each of the elastic engaging 
pieces 15A has an engaging portion at a lower inner end thereof, 

30 and each of the elastic engaging pieces 15B also has an engaging 
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portion at a lower inner end thereof. The engaging portions on 
the elastic engaging pieces 15A are shifted from the engaging 
portions on the elastic engaging pieces 15B in the vertical 
direction by a half pitch of engaging step portions 23 provided 
on the engaging member 21. 

The flange 13 and the elastic supporting pieces 14 form an 
attaching portion for attaching the tube portion 12. A distance 
between edges (lower ends) of the elastic engaging pieces 15A and 
15B is smaller than a width of the engaging step portions 23 of 
the engaging member 21. The elastic engaging pieces 15A (elastic 
engaging piece 15B) are provided at symmetrical positions 
relative to the axis of the tube portion 12, so that the elastic 
engaging pieces 15A and 15B horizontally engage the engaging step 
portions 23 of the engaging member 21. 

The engaging member 21 is formed of a synthetic resin, and 
includes a tube portion 22 having a rectangular shape, so that 
the tube portion 22 can be inserted into the tube portion 12 of 
the grommet 11 correctly. The tube portion 22 has a 

substantially rectangular opening, so that a damper main member 
31 (described later) is inserted in a right direction and does 
not rotate inside the tube portion 22. The engaging step 
portions 23 are formed with 1 mm pitch in a horizontal direction 
on outer surfaces (outside) of the tube portion 22 corresponding 
to the elastic engaging pieces 15A and 15B of the grommet 11. 

Elastic engaging claws 24 are provided on opposing positions 
of the tube portion 22 corresponding to the elastic supporting 
pieces 14 of the grommet 11, and are oriented to approach each 
other toward edges (lower ends) for functioning as a stopper 
(stopper mechanism) . Engaging projections 25 are provided on 
opposing positions corresponding to the elastic supporting pieces 



14 of the grommet 11 for engaging and guiding the guiding grooves 

12d of the grommet 11. 

Further, guiding grooves 2 6 are provided on the tube portion 

22 at upper inner ends where the elastic engaging claws 24 are 
provided, and include inclined faces reduced in length toward the 

lower ends for guiding the engaging projections 37 of the damper 
main member 31. Engaging holes 27 are provided below the guiding 

grooves 2 6 as engaging portions for engaging the engaging 
projections 37 of the damper main member 31. 

Incidentally, each of the engaging step portions 23 has a 
flat upper surfaces and inclined side surfaces inclined from 
outside of the upper surface toward the lower end of the tube 
portion 22. Each of the elastic engaging claws 24 has a side 
surface inside the tube portion 22 inclined toward the lower end 
of the tube portion 22, and a flat lower surface. 

The damper main member 31 is formed of a rubber, and 
includes a head portion 32 with a disk shape and a shaft portion 
33 integrated with the head portion 32 and extending downwardly 
from the, center of a lower surface of the head portion 32. The 
shaft portion 33 includes a cylindrical shaft portion 33s at an 
upper side thereof not to be inserted into the engaging member 
21; and an I-cut shaft portion 33i extending downwardly from the 
cylindrical shaft portion 33s with the same axis, to be inserted 
into the engaging member 21, and having opposing portions cut in 
parallel in the axial direction. 

The cylindrical shaft portion 33s is provided with an 
abutting flange 34 around a lower end thereof for abutting 
against the engaging member 21 as an abutting portion when the I- 
cut shaft portion 33i is inserted into the engaging member 21, 
and a male screw 35 above the abutting flange 34. Long grooves 



36 are provided in the I-cut shaft portion 33i along an axial 
direction thereof at circular periphery surfaces thereof 
corresponding to the elastic engaging claws 24 of the engaging 
member 21 for engaging the elastic engaging claws 24, and 
substantially hemispheric engaging projections 37 are provided 
above the long grooves 36. Incidentally, one part of the 
abutting flange 34 is notched in the axial direction for easily 
inserting the cylindrical shaft portion 33s into a collar 41 
(described later) . Also, step portions 36d of the long groove 36 
at the lower ends contact the lower ends of the elastic engaging 
claws 24 of the engaging member 21, and function as stoppers 
(stopper mechanism) for restricting the damper main member 31 to 
move upwardly. 

A collar 41 with a disk shape is formed of a synthetic 
resin, and includes a female screw 42 at an inside for engaging 
the male screw 35. A part of the female screw 42 is notched in 
the axial direction so that the abutting flange 34 passes 
through. The panel P is a member to which the buffer is to be 
attached, and a square attaching hole h is provided for receiving 
the tube portion 12 of the grommet 11. 

Incidentally, an inserting direction is a direction from the 
top (upper side) to the bottom (lower side) in Fig. 1, and a 
counter inserting direction is a direction from the bottom (lower 
side) to the top (upper side). 

A process of assembling the buffer will be explained next. 
First, as shown in Figs. 1 and 2, a lower end of the I-cut shaft 
portions 33i of the damper main member 31 faces an opening of the 
female screw 42 of the collar 41, and the I-cut shaft portion 33i 
is inserted into the female screw 42. In a case that the 
abutting flange 34 abuts against the female screw 42, the damper 
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main member 31 is inclined relative to the collar 41, and one end 
of the notched part of the abutting flange 34 is inserted into 
the notched part of the female screw 42. When the damper main 
member 31 is rotated relative to the collar 41, the abutting 
flange 34 is screwed into the female screw 42 and passes through 
the female screw 42. As a result, the collar 41 is located 
outside the cylindrical shaft portion 33s. 

When the male screw 35 is screwed into the female screw 42 
and the collar 41 is raised to abut against the head portion 32 
as shown in Figs. 7 and 8, the collar 41 is attached to the 
damper main member 31. 

After the collar 41 is attached to the damper main member 
31, the lower end of the I-cut shaft portion 33i of the damper 
main member 31 faces the opening of the tube portion 22 (engaging 
member 21), and the I-cut shaft portion 33i is inserted into the 
tube portion 22 from the top. Accordingly, the lower end of the 
I-cut shaft portion 33i expands the elastic engaging claws 24, 
and the I-cut shaft portion 33i is further inserted into the tube 
portion 22. When the lower end of the I-cut shaft portion 33i 
passes the elastic engaging claws 24 and a lower end of the 
elastic engaging claws 24 faces the long grooves 36, the elastic 
engaging claws 24 return to their original states with their own 
elasticity, and move into the long grooves 36 as shown in Fig. 7. 
As a result, the elastic engaging claws 24 are guided by the long 
grooves 36 and move up and down, so that the damper main member 
31 moves up and down relative to the engaging member 21. 

In the state that the elastic engaging claws 24 engage the 
long grooves 36 as described above, when the I-cut shaft portion 
33i is further inserted into the tube portion 22, the engaging 
projections 37 are guided by the guiding grooves 2 6 and bent 
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inwardly, so that the I-cut shaft portion 33i is further inserted 
into the tube portion 22. When the abutting flange 34 abuts 
against the upper end of the tube portion 22, the engaging 
projections 37 face the engaging holes 27, so that the engaging 
5 projections 37 return to their original state with elasticity and 
move into the engaging holes 27 as shown in Fig. 7. Therefore, 
the engaging member 21 is fixed relative to the damper main 
member 31. 

Then, as shown in Figs. 1 and 2, the lower end of the 

10 engaging member 21 faces the opening of the tube portion 12 
(grommet 11), and the engaging projections 25 face the guiding 
grooves 12d. When the engaging member 21 is inserted into the 
tube portion 12, the lower end of the engaging member 21 pushes 
the elastic engaging claws ISA and 15B to open. As a result, the 

15 engaging member 21 is further inserted into the tube portion 12. 
The engaging member 21 is inserted into the tube portion 12 up to 
a state shown in Fig. 8 in which the engaging portions of the 
elastic engaging claws 15A pass the lowermost steps of the 
engaging step portions 23 to engage, thereby completing the 

20 assembly. Incidentally, in the assembled state, the engaging 
portions of the elastic engaging claws 15B are positioned on the 
second steps from the bottom of the engaging step portions 23. 

A process of attaching the buffer will be explained next. 
First, when the lower end of the tube portion 12 faces the 

25 attaching hole h of the panel P and the grommet 11 is pressed 
toward the panel P as shown in Fig. 2, the elastic supporting 
pieces 14 partially projecting from a periphery of the tube 
portion 12 are pressed by an edge of the panel P to bend 
inwardly, so that the tube portion 12 is inserted into the 

30 attaching hole h. When the elastic supporting pieces 14 pass 

■ 
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through the panel P and the flange 13 abuts against an upper 
surface of the panel P, the elastic supporting pieces 14 return 
to their original states with their own elasticity to abut 
against a lower surface of the panel P. Accordingly, as shown in 
Fig. 7, the panel P is supported by both the flange 13 and the 
elastic supporting pieces 14, so that the tube portion 12, i.e. 
the buffer, is attached to the panel P. 

Incidentally, after the grommet 11 is attached to the panel 
P, the engaging member 21 with the damper main member 31 and the 
collar 41 may be attached to the grommet 11. 

A process of adjusting and fixing a projecting length of the 
damper main member will be explained next. First, when a hood 
(opening-closing member, not shown) is closed downwardly to abut 
against the top of the damper main member 31 in the state shown 
in Figs. 7 and 8, the hood moves down to a position lower than a 
closed position by an over-stroke, and then moves up to the 
closed position. Accordingly, the damper main member 31 and the 
engaging member 21 pressed by the abutting flange 34 are also 
moved downwardly to a position lower than the closed position of 
the hood by the over-stroke shown in Fig. 9. 

When the engaging member 21 moves downwardly, the elastic 
engaging pieces 15A and 15B expand and move downwardly over 
several steps of the engaging step portions 23. The elastic 
engaging pieces 15A or 15B engage certain positions of the 
engaging step portions 23 to prevent the engaging member 21 from 
coming out upwardly (counter-insertion direction) . 

After the hood is opened, the collar 41 is rotated relative 
to the damper main member 31. After the collar 41 abuts against 
the flange 13 (grommet 11) as shown in Fig. 10, the collar 41 is 
further rotated. At this time, the engaging member 21 does not 



move upwardly as the elastic engaging pieces ISA or 15B engage 
the engaging step portions 23. Accordingly, the damper main 
member 31 projects a specific length, i.e. a predetermined 
projecting length. For example, as shown in Fig. 10, the damper 
5 main member 31 projects (moves) until the elastic engaging claws 
24 abut against the step portions (stoppers) 36d at the lower 
ends of the long grooves 36, so that it is. possible to adjust the 
projecting length of the damper main member 31. 

When the projecting length of the damper main member 31 is 
10 adjusted and fixed as described above, the damper main member 31 
does not move vertically. Accordingly, the damper main member 11 
abuts against the hood at the closed position without leaving a 
space between the damper main member 11 and the hood in the 
closed position. 

15 Incidentally, when the projecting length of the damper main 

member 31 is adjusted, the engaging projections 37 pass through 
the engaging holes 27, and move to the upper side of the flange 
13 as shown in Fig. 10. The projecting length of the damper main 
member 31 can not be made longer than the projecting length shown 

20 in Fig. 10. The projecting length of the damper main member 31 
can be made shorter than the projecting length shown in Fig. 10. 

As described above, according to the embodiment of the 
present invention, the projecting length of the damper main 
member 31 pushed into the grommet 11 through the engaging member 

25 21 relative to the grommet 11 can be adjusted by rotating the 
collar 41 with the female screw 42 engaging the male screw 35 
provided in the damper main member 31. Therefore, when the 
projecting length of the damper main member 31 relative to the 
grommet 11 is adjusted just by the over-stroke of the opening- 
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closing member, the damper main member 31 abuts against the 
opening-closing member at the closed position. 

Further, the elastic engaging claws 24 are provided in the 
engaging member 21 and the long grooves 36 engaging the elastic 
5 engaging claws 24 are provided in the damper main member 31. 
Therefore, it is easy to attach the engaging member 21 to the 
damper main member 31. The elastic engaging claws 24 and the 
step portions 36d are provided for restricting the damper main 
member 31 to move in the counter-insertion direction. Therefore, 

10 it is possible to adjust the projecting length (moving distance) 
of the damper main member 31. When the projecting length of the 
damper main member 31 (moving distance) is set to be the over- 
stroke, it is possible to easily and accurately adjust the 
projecting length just by the over-stroke. 

15 As described above, the step portions 36d of the long 

grooves 36 are perpendicular to the abutting surfaces of the 
elastic engaging claws 24 abutting against and engaging the step 
portions 36d relative to the counter-insertion direction of the 
damper main member 31. Therefore, when the projecting length of 

20 the damper main member 31 is adjusted, it is possible to securely 
fix the damper main member 31 at the predetermined position, and 
properly fix the projecting length of the damper main member 31. 
The engaging holes 27 are provided in the engaging member 21, and 
the engaging projections 37 are provided in the damper main 

25 member 31. Therefore, it is possible to assemble the engaging 
member 21 and the damper main member 31 without wobbling by 
engaging the engaging projections 37 with the engaging holes 27. 

The elastic engaging pieces 15A and the elastic engaging 
pieces 15B have the pitch half of that of the engaging step 

30 portions 23. Therefore, when the damper main member 31 moves 

13 
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until the elastic engaging claws 24 abut against the step 
portions 36d to adjust the projecting length, the projecting 
length is adjusted with an error of half pitch of the engaging 
step portions 23, for example, in a range of (0 ± 0.25) mm. 
5 In the embodiment described above, the damper, main member 31 

includes the head portion 32. Even when the damper main member 
31 does not have the head portion 32, the damper main member 
works in the same way as the embodiment. The abutting flange 34 
of the damper main member 31 abuts against the engaging member 

10 21. Alternatively, a step portion formed between the cylindrical 
shaft portion 33s and the I-cut axial portion 33i may be formed 
to abut against the engaging member 21. 

Further, the elastic engaging claws 24 are provided in the 
engaging member 21 and the long grooves 3 6 are provided in the 

15 damper main member 31. Alternatively, the long grooves may be 
provided in the engaging member and the elastic engaging claws 
may be provided in the damper main member for expanding from 
lower portions to upper portions, so that the same function is 
obtained. The step portions of the long grooves (step portions 

20 at the upper side) may be used as the stoppers. 

The engaging holes 27 are provided in the engaging member 21 
and the engaging projections 37 are provided in the damper main 
member 31. Alternatively, the engaging projections (engaging 
portions) may be provided in the engaging member and the engaging 

25 holes (engaging portions) may be provided in the damper main 
member, so that the same function is obtained. The means for 
adjusting the projecting length comprises the male screw 35 of 
the damper main member 31 and the collar 41. Alternatively, 
other structure may be used for continuously adjusting the 

30 projecting length of the damper main member 31. 

14 
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As described above, according to the present invention, the 
means is provided for adjusting and fixing the projecting length 
relative to the grommet of the damper main member pushed into the 
grommet through the engaging member. The screw portion is 
5 provided in the damper main member, and the collar with the screw 
portion engaging the screw portion in the damper main member is 
rotated to adjust the projecting length* Therefore, the damper 
main member abuts against the opening-closing member in the 
closed position by adjusting the projecting length relative to 

10 the grommet of the damper main member just by the over-stroke of 
the opening-closing member. 

Further, the long grooves are provided in one of the 
engaging member and the damper main member along the insertion 
direction, and the elastic engaging claws engaging the long 

15 grooves are provided on the other of the engaging member and the 
damper main member. Therefore, it is easy to attach the engaging 
member to the damper main member. The stoppers are also provided 
for restricting the damper main member to move in the counter- 
insertion direction. Accordingly, it is possible to adjust the 

2 0 moving distance of the damper main member. When the projecting 
length of the damper main member, i.e. the moving distance, is 
set to be the over-stroke, it is possible to easily and 
accurately adjust the projecting length just by the over-stroke. 

While the invention has been explained with reference to the 

25 specific embodiments of the invention, the explanation is 
illustrative and the invention is limited only by the appended 
claims . 
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